Objective: To translate and validate linguistically an Arabic version of the Intermittent Catheterisation Difficulty Questionnaire (ICDQ) adapted to the Tunisian population. Patients and methods: An Arabic translation and cultural adaptation of the ICDQ was obtained via the reverse translation method after two sets of comprehension tests within two groups of 10 patients. Psychometric validation included testing the questionnaire on a group of 30 patients. Intra-rater reliability was evaluated by the calculation of the intraclass correlation coefficient (ICC) for each item of the questionnaire. Cronbach's α was used to assess internal consistency. Results: The study included 30 patients (seven females, 23 males) with a mean (SD) age of 40.6 (15.3) years. The ICC was 0.96, demonstrating excellent intra-rater reliability. Cronbach's α was 0.96 (>0.9) confirming an excellent correlation between the different items. Conclusion: This work provides a translated, validated and Tunisian adapted version of the ICDQ that can be used to evaluate Tunisian patients' difficulties with clean intermittent selfcatheterisation in daily practice. We expect that this version will also be helpful for patients in other Arabic and North African countries, although such a hypothesis needs to be confirmed by further studies.
Introduction
Clean intermittent self-catheterisation (CISC) is preferred for the management of neurogenic bladder [1, 2] . Difficulties with this method are common and are the main reason for patients to interrupt selfcatheterisation. The recognition of such difficulties and their objective evaluation are necessary steps to succeed in the choice or the adaptation of the catheter and to ensure a patient's compliance to treatment. The Intermittent Catheterisation Difficulty Questionnaire (ICDQ) is a simple and validated questionnaire used for such evaluation [3] . The objective of the present study was to translate and validate linguistically an Arabic version of ICDQ that could be reliably used in daily practice with Tunisian patients.
Patients and methods

Study population
Patients who were referred between January and April 2016 to the neuro-urology outpatient clinic of our Physical Medicine and Rehabilitation Department for a neurogenic bladder were considered for inclusion in the study. The study inclusion criteria were: aged ≥18 years and using CISC for urinary retention resulting from a neurological disease. The exclusion criteria were: a confused mental state, bad compliance with CISC, and patients who lived far from the hospital or would have difficulties getting to it. For the included patients, the highest lesion was C6, knowing that patients with C6 injuries represent the highest international American Spinal Injury Association (ASIA) level able to manage CISC, with a success rate of 20-30% [4] .
The questionnaires
The ICDQ is a test developed and validated by a French team to evaluate catheter use, and patients' difficulties during CISC; it includes 13 items. The response options are arranged on a 4-point Likert type scale, with zero indicating 'none' and 3 indicating 'very difficult' in terms of use of the catheter. The frequency of the encountered difficulties is also estimated [3] .
Translation and cultural adaptation
From February 2017 to April 2017, we conducted the linguistic validation of the questionnaire, which was organised in several steps:
Step 1: Establish the initial Arabic translation of the questionnaire from the French version using the reverse translation method (forward translation-backward translation).
Direct translation was entrusted to two bilingual professional translators working as a team. These two translators have as their mother tongue Arabic, which is the target language of the translation. They were given the instruction to emphasise meaning rather than literal translation.
The translators were asked to prepare a written report including the translation, as well as comments on their work, choices, difficulties encountered, and uncertainties. The version thus obtained V0 was criticised and evaluated by a committee of experts comprised of six physicians and a bilingual volunteer patient representative of the target population. The questionnaire's administering method was chosen by the committee of experts to be adapted to the intellectual level of the target population (operational equivalence).
At the end of this stage, the committee of experts validated version V1 of the questionnaire intended to be tested with a first group of patients.
Step 2: Perform a first set of comprehension tests in a group of 10 patients.
Version V1 was administered as a heteroquestionnaire to 10 volunteer patients by a physician to verify the acceptability and comprehension of the items. Items were spelled out word for word as they were written. The investigator could repeat the questions but could not change the words. Patients included in this test should answer two yes/no questions for each item: 'Was the item easy to understand?' and 'Is the item acceptable in terms of discretion?'. In case of difficulty, patients were asked to identify the difficult words and to offer suggestions of reformulation.
Step 3: Prepare a revised version of the questionnaire After the first set of comprehension tests and based on the patients' reformulation suggestions, the committee of experts validated the second version of the questionnaire V2, destined to be tested within a second group of patients.
Step 4: Perform a second set of comprehension tests in a group of 10 other patients.
The 10 patients in this second set of comprehension tests were all voluntary and different from those tested in the first series, and meeting the inclusion and exclusion criteria. The ability to perform CISC was verified by the paper-pencil test [5] .
The acceptability of the questionnaire, as well as the understanding of the items, was evaluated again according to the procedure described above.
Step 5: Prepare the final version of the questionnaire Based on the data provided by the second set of comprehension tests, the committee of experts was able to prepare a final version in Arabic, which was to be submitted to a backward-translation in French.
Step 6: Conduct a backward-translation of the final version.
The final version V3 of the questionnaire was entrusted to a third bilingual professional translator to translate it from Arabic into French.
Step 7: Validation of the final version of the questionnaire by the committee of experts.
To validate the final version of the questionnaire, the backward-translation was compared to the original version by the committee of experts.
Psychometric validation
Between April and June 2017, the final version of ICDQ was tested in a prospective study including 30 voluntary patients, different from those tested in the first series, meeting the inclusion and exclusion criteria. All patients were able to perform CISC with a paper-pencil test superior to 10/15. Demographic and clinical data were collected for each patient including: gender, age, literacy, disease, period during which CISC had been used, type of catheter used, and number of CISCs per day.
The questionnaire was administrated twice to the 30 patients by the same investigator at an interval of 7-10 days (test-retest). This period was judged to be sufficiently long for the patients to forget the questionnaire and sufficiently short to avoid any change in their clinical status. A questionnaire is considered reliable if a certain degree of agreement and similarity is established between the two measurements. This intra-rater reliability (repeatability, concordance) was evaluated by the calculation of the intraclass correlation coefficient (ICC) for each item. When the ICC is <0.5 this indicates poor reliability and the item is eliminated [6] .
The comprehension via the number of missing data and acceptability in terms of discretion and time consumption were evaluated.
Cronbach's α was used to assess internal consistency, which means how well the test measures what it should [7] . Internal consistency is judged to be acceptable when the Cronbach's α is ≥0.7 [7] .
Results
Translation and cultural adaptation
The correspondence between words is not always possible given the vocabulary and the grammar appropriate to each language. In this context, when a term is untranslatable, we replaced it by a group of words of equivalent meaning.
Difficult words in Arabic were formulated in the Tunisian dialect and were put in parentheses for explanatory purposes.
After the first cognitive debriefing, three items were modified and no item was eliminated. Comprehension and acceptance of the questionnaire were good at the second cognitive debriefing, thus, no item was modified.
Population
The patients' clinical and demographic characteristics are summarised in Table 1 . In total, 30 patients (seven females, 23 males) were enrolled in this study. Their mean (SD) age was 40.6 (15.3) years. All patients had a neurological disease (multiple sclerosis, spinal cord injury, cauda equina syndrome, spina bifida, myelitis, neuromeningeal tuberculosis, and neuromeningeal spondylodiscitis).
Four patients were illiterate, 14 patients had elementary school level, and eight had high school level. Only four were college graduates.
All patients used a hydrophilic-coated catheter. Thirteen patients resorted to both spontaneous micturition and CISC, and 17 patients could not normally urinate and used only CISC.
The mean (SD) number of CISCs per a day was 4.9 (2.1). The patients had been using CISC for a mean (SD) period of 85.5 (75.8) months.
Psychometric validation
The comprehension of the questionnaire was good. There were missing data. The acceptability in terms of discretion and time consumption was excellent (100%).
The mean ICDQ score at the first and second measurement (7-10 days later) was 4 with an interquartile range (IQR) of 1.75-9.25 and 1-8.25, respectively. The ICC was 0.96, demonstrating excellent intra-rater reliability (Table 2) [6].
Cronbach's α was 0.96 (>0.9), confirming an excellent correlation between the different items [8] .
Discussion
This work provides a translated and Tunisian adapted Arabic version of the ICDQ (Figure 1 ). The translation process was organised in two steps: the actual translation of the items and the adaptation of the questionnaire to the cultural context and features of the target population. Given that there is no consensus in the translation methodology [9, 10] , we chose to adopt the forward/backward translation method. We used easy literary Arabic terms because literary Arabic is the official language that unifies many countries. The Tunisian dialect was used in parentheses to explain and simplify the technical and difficult words and to make the questionnaire culturally well fitted to the Tunisian population where the rate of illiteracy is in double figures in people aged >30 years and >40% in those aged >60 years [11] . This method has been used in several studies [10, 12] and recommended at this stage of translation [13] . The pre-test study allowed us to detect the terms that might be poorly or not at all assimilated by patients, in particular the illiterate. It is of essential importance. It often leads to new adaptations, and allows for an initial assessment of the scales. Several preliminary studies are sometimes needed, in order to produce usable questionnaires [14] . The inclusion of a volunteer patient helped to identify comprehension difficulties and the potential sources of confusion within the items. The cultural adaptation of the questionnaire changed neither the number of items nor their pattern.
As to the metrological qualities of the questionnaire, we studied the intra-rater repeatability using the ICC. The ICC was 0.96, with the intra-rater concordance judged as excellent. An ICC of >0.5 is considered sufficient and suggested satisfactory repeatability of the Arabic-language version of the questionnaire [6] . The inter-rater concordance (repeatability) was not evaluated. Such evaluation was found unnecessary because, although ICDQ was heteroadministrated, the investigator was given the instruction to only read the items as they were written and explained in both literary and dialectical Arabic. Thus, the investigator did not need to interfere for explanation.
The internal consistency study, through Cronbach's α, demonstrated excellent internal consistency (α = 0.96, >0.9). In the original French version of the ICDQ the Cronbach's α was 0.94 [3] .
Conclusions
The ICDQ is a simple and validated questionnaire for the evaluation of patients' difficulties with self-catheterisation. Our present study resulted in a linguistically validated Arabic version of ICDQ, which is adapted to the Tunisian population. This Arabic version has excellent internal consistency and its intra-rater concordance is satisfactory. Its use in daily practice with Tunisian patients will help to identify specific difficulties with CISC to better adapt the treatment or propose specific guidance or advice about CISC. We are expecting that this version will also be helpful for patients in other Arabic and North African countries, although such a hypothesis needs to be confirmed by further studies.
